Effect of insulin on the altered production of proteoglycans in rib cartilage of experimentally diabetic rats.
Costal cartilage from experimentally diabetic rats, labeled in vivo or in vitro with [35S]sulfate, was shown to incorporate less label into proteoglycans than cartilage from nondiabetic rats. Analyses of guanidine HCl cartilage extracts by gel chromatography on Sepharose CL-2B showed two major peaks at Kav approximately 0.4 and 0.8 (peaks I and II, respectively). Cartilage extracts from the diabetic rats contained predominantly peak II proteoglycans, while 60 and 55%, respectively, of the total 35S-labeled proteoglycans extracted from control cartilage labeled in vivo and in vitro with [35S]sulfate were present in peak I. After insulin treatment of the diabetic rats, the relative amount of peak I 35S-labeled proteoglycans synthesized in vivo was increased to 70%. The overall in vivo incorporation of [35S]sulfate into proteoglycans was also stimulated in diabetic rats treated with insulin to levels above those found for control rats. Thus, diabetes-induced changes in the biosynthesis of rat costal cartilage proteoglycans may be alleviated by normalization of the diabetic state by insulin treatment. However, addition of insulin (10(-5)-10(-9) M) to the culture medium did not affect the amount of 35S-labeled proteoglycans synthesized in vitro or the relative amounts of peak I proteoglycans produced by control or diabetic cartilage, suggesting that insulin does not have a direct effect on proteoglycan production. Moreover, no decrease in the amount of 35S-labeled proteoglycans produced was found when glucose at high concentrations was present in the culture medium. However, the presence of rat serum resulted in an increase in the amount of 35S-labeled proteoglycans produced by both control and diabetic cartilage, demonstrating that the cartilage explants were metabolically responsive to stimulatory factors.